Enhanced expression of the eosinophil-derived neurotoxin ribonuclease (RNS2) gene requires interaction between the promoter and intron.
The eosinophil-derived neurotoxin (EDN/RNS2) is a member of the mammalian ribonuclease gene family and is one of four proteins found in the large specific granules of human eosinophilic leukocytes. The gene encoding EDN consists of two exons, including a noncoding exon 1, separated by a single intron from the coding sequence in exon 2. We have identified a functional promoter of the EDN gene and shown that optimal expression depends on interaction between the promoter and one or more sequence elements found in the single intron. Cells of the clone 15 eosinophilic variant of the human promyelocytic HL-60 cell line were transfected with constructs that included the promoter region of the EDN gene alone, promoter with exon 1, and promoter with both exon 1 and the intron positioned 5' to the chloramphenicol acetyltransferase (CAT) reporter gene (constructs referred to as PrCAT, PrExCAT, and PrExIn CAT, respectively). Although reporter gene activity from either PrCAT or PrExCAT was only 2-3 fold higher than baseline (CAT alone), inclusion of the single intron (PrExInCAT) resulted in a 28-fold increase in reporter gene activity in uninduced clone 15 cells, and an 80-fold in activity when clone 15 cells were induced to differentiate toward eosinophils with butyric acid. The intron-mediated enhancer activity was reproduced in other human hematopoietic cell lines (K562, Jurkat, U937, and HL-60), but was not found in human 293 kidney cells, suggesting that the function of the enhancer element(s) may be tissue-specific. A significant portion of the observed enhancer activity resides in the first 60 base pairs the the intron, which includes consensus binding sites for both AP-1, and NF-ATp transcription factors, and a 15-base pair segment that is identical to a sequence found in the promoter of the gene encoding the neutrophil granule protein, lactoferrin. The noncoding exon 1/single intron/coding exon 2 genomic structure is a common feature among the mammalian ribonucleases; this finding suggests the possibility of a conserved mechanism of regulation in this gene family.